In this work and for the first time, significant concentrations of total polyphenols and flavonoids from Vitis vinifera L. grape seed extracts were obtained (256.15 ± 17.40 mg GAE/g dm and 14.08 ± 0.64 mg CE/g dm , respectively).The LC/MS analysis revealed richness in procyanidins. For antioxidant, antimicrobial and antifungal effects, the grape seed extract (GSE) responded positively. At 100 μg/mL, GSE induced a moderate toxicity of the order of 3.88% on 3T6 cells at the first 24 hours of treatment, whereas, its prolonged effect to 48 hours reduced this toxicity to less than 0.5%. As for the anti-proliferative effect on tumoral cell lines, a cell death of 18.39% to 23.79% and 10.30% to 20.37% was registered respectively for HeLa and BCPAP cells during 24 and 48 hours of treatment. Consequently, it is possible to consider using GSE at lower concentrations as an anti-proliferative agent without losing sight of its benefic effect on healthy cells.
INTRODUCTION
Owing to the multiple chronic degenerative diseases widespread across the world, interest is now focused on products and foods that can play a protective role in the pathogenesis of these diseases [1] [2] [3] .The antioxidants naturally present in foods (fruits, vegetables and plants) are nowadays the miracle products to deal with the formation of oxidative species [4, 5] . Among the many phytochemical compounds consumed in our diet, polyphenols are the most important group due to their antioxidant properties [6, 7] . The chemical structure of polyphenols allows them to act by different mechanisms, such as: scavengers of free radicals, chelators of metal ions such as iron and copper, and also inhibitors of the enzymes responsible for the production of free radicals [8, 9] .The imbalance between the formation and removal of ROS (reactive oxygen species) causes damage to the cells at the nucleic acids, proteins and membrane lipids, thus leading to many health problems associated with ageing (carcinogenesis, cardiovascular and coronary diseases) [10] . Previous research reports the action of grape seed extract in many health related areas due to its antioxidant effect [11] . In this work, polyphenols extracted for the first time from Ahmeur Bouamer grape seeds were tested on 3T6 fibroblasts. In order to eliminate any exogenous effects that could cause damage to fibroblasts and to confirm that the studied effect does result from the seed extract, the following precautions were taken to perform this work: (a) The use of ethanol to dissolve the grape seed extract was avoided because of its toxic effect on fibroblasts even at low doses and at lowest applied time [12] ; (b)The tested products (GSE and synthetic antioxidants) on 3T6 fibroblasts were all dissolved in the growing medium in order to avoid osmotic pressure changes due to the organic and aqueous solvents that may cause damage to cells [13] ; (c) The culture medium (DMEM) used in the treatment phase of the cells does not contain pyruvate and therefore gives an important energetic intake that contributes to the proliferation of cells [14] . In order to compare the effect of GSE, the effect of three compounds were tested on 3T6 cells: phenolic compounds, antioxidant compounds used in the pharmaceutical and food industry (BHA, BHT and vitamin E) and 2,2'-azinobis(3-ethylbenzothiazoline-6-sulfonic acid diammonium (a powerful antioxidant normally used to measure antioxidant activity). In the light of the obtained results on healthy cells, it could be envisaged a possible use of GSE as an Z. Ghouila et al. J Fundam Appl Sci. 2017, 9(1) , 392-410 394 anti-proliferative agent on tumoral cells. Human cancer cell lines are frequently used and considered as experimental models [15] and the results obtained on cell line are sometimes directly extrapolated for in vivo cancers [16] . In this context, the effects of GSE (100 μg/mL) on HeLa (cell line derived from a cervical cancer of the uterus) and BCPAP (cell line derived from a papillary thyroid cancer) were tested. In a first step, the determination of total polyphenols and total flavonoids of grape seed extract from the Ahmeur Bouamer variety obtained by maceration was performed and the antioxidant activity by the DPPH and ABTS methods was also evaluated. The antimicrobial and antifungal activity of GSE was studied and the major components of the extract were identified by LC/MS.
MATERIALS AND METHODS

Materials
Embryo fibroblast cell line 3T6 and tumoral cell lines HeLa and BCPAP were obtained from Invitrogen™ (Life technologies, UK). Dulbecco's modified Eagle's medium (DMEM), RMPI 1640 medium, sodium pyruvate 100 mM, streptomycin-penicillin (10000 μg/mL streptomycin -10000 Units/mL Penicillin), Fetal Bovine Serum (heat inactivated FBS), TrypLE™ Express (1X) and Trypan Blue Solution 0.4% were purchased from Gibco® and PlasmocinTM 50 mg from Invitrogen™ (Life technologies UK). PBS buffer 1%, butylhydroxytoluene (BHT), butylhydroxyanisole (BHA), Folin-Ciocalteu reagent, 2, 2'-azinobis (3-ethylbenzothiazoline-6-sulfonic acid diammonium salt) (ABTS+), Trolox and hydrogen peroxide 30% were purchased from Sigma-Aldrich (Co., USA). Catechin (CAT), Quercetin (QUER) and Gallic Acid (GA) were purchased from Extra syntheses (France, Lyon). All other chemicals used are of analytical grade.
Preparation of cell culture
The embryo fibroblast cell line 3T6 was cultured in Dulbecco's modified Eagle's medium (DMEM) with pyruvate (1%) supplemented with 10% fetal bovine serum and 1% streptomycin-penicillin (10000 μg/mL streptomycin -10000 Units/mL Penicillin atmosphere and the medium was changed every 2-3 days. 
Preparation of grape seed extracts (GSE)
Ahmeur
METHODS
Total phenolic and flavonoid content
The total phenolic content (TPC) was determined using the Folin-Ciocalteu reagent method [17] . The absorbance was measured at 767 nm spectrophotometrically (LAMBDA 25/35/45 UV/Vis Spectrophotometer, Perkin-Elmer, USA) and quantification was done on the basis of a standard curve of gallic acid. The results are expressed as milligrams of gallic acid equivalent (GAE) per gram of dry matter (DM). Total flavonoid content (TFC) of the GSE was determined by a colorimetric method [18] . The absorbance was measured spectrophotometrically at 417 nm. Catechin was used as standard for the calibration curve.
Flavonoid content was expressed as milligrams of Catechin equivalents per gram of dry matter (DM). All samples were run in triplicate.
Dpph radical scavenging assay
Antiradical activity was determined using the procedure described by Brandwilliams et al.
[ 1 100
A Blank : absorbance of blank at initial time reaction
A Extract : absorbance of extract at reaction time.
Abts radical scavenging assay
The ABTS assay described by Francisco and Resurreccion [20] with some modifications was used based on the relative ability of antioxidant to scavenge the radical ABTS + , which results from the reaction of ABTS (7 mM) with potassium persulphate (2.45 mM). The mixture was left to stand in the dark at room temperature for 12-16 h before use and the ABTS + solution was diluted with ethanol to a maximum absorbance of 0.80 ± 0.02 at 748 nm. In the 6th minute after adding the sample to the ABTS radical, the extract's ability to scavenge the radical was determined spectrophotometrically by an absorbance measurement, at a wave length of 748 nm (maximum absorbance). The percentage of antioxidant activity (%AA) of the extracts was calculated using the eq 1. For both methods, DPPH and ABTS + , a standard curve drawn up for solutions of the synthetic vitamin E (Trolox) at 1200 μg/mL with appropriate dilution was used to calculate the IC 50% value. The results are expressed as μg TE per gram of sample (dried matter).Values are reported as means ± SD of three determinations.
LC and LC/MS analysis
The analysis of phenolic compounds was carried out on a LC chain Waters equipped with gas flow 650 L/h; probe temp 350°C and scan range m/z from 100 to 1500.
Antimicrobial and antifungal activities
The antimicrobial and antifungal activities of the GSE were evaluated according to the well diffusion methods [21] . All the microorganisms were kindly obtained from the Microbiology into the agar media. GSE at concentration of 100 and 1000 μg/mL were prepared in methanol.
These test samples (100 μL) were poured into the wells and Petri plates were then incubated at 37°C for 24 hours. 100 μl of methanol was filled in one well and used as negative control.
The plates were then incubated at 37°C for 24 hours, the inhibition zones were measured using a caliper. For the antifungal activity, the fungi strains were grown at 28°C for 48-72 hours on Potato Dextrose Agar medium with the same preparation as described previously.
The antifungal activity of the GSE can be assessed by the inhibition of mycelial growth of the fungus and is observed as a zone of inhibition near the wells. All samples were tested in triplicates.
Cytotoxicity testing
Z.Ghouila et al. J Fundam Appl Sci. 2017, 9(1), 392-410 398
GSE solution with various concentrations was prepared in DMEM medium without pyruvate one hour before cell incubation. The solution was filtered on 0.22 μm filter sterilization membrane. Cultured cells were incubated with various concentrations of GSE (ranging from 100 to 1000 μg/mL) respectively for two times (24 and 48 hours) at 37°C in 6-well plates.
Fibroblasts (3×10 5 cells/ well) were plated at 97% confluence in 6-well plates in DMEM medium with pyruvate and allowed to adhere for at least 24 hours. The following day, the medium was removed and changed by the DMEM medium without pyruvate containing GSE extract with varying doses (100 -1000 μg/mL) for treatment of the cells for 24 hours. First the cells were washed with PBS 1% (2 mL/well) and harvested using TrypLe (1 mL/well), the cell wells were incubated at 37°C until the cells had visibly detached (observed at 5 min intervals). The culture cell solution was pipetted, transferred in falcon tube of 15 mL and centrifuged at 3000 g for 5 min. The supernatant was removed, the cell pellet was reclaimed and the cell wells were again thoroughly washed with DMEM medium (2 mL/well), transferred in the same falcon tube and centrifuged at 3000 g for 5 min. The supernatant was removed; the cell pellet was resuspended in fresh growth medium and pipetted repeatedly to break up any clumps that may be present. Cell viability was measured by the trypan blue exclusion method using a hemocytometer with appropriate dilution factor [22] . The dye exclusion test is based upon the concept that viable cells do not take up impermeable dyes medium -supplemented with 10% fetal bovine serum and 1% streptomycin-penicillin (10000 μg/mL streptomycin-10000 Units/mL Penicillin) -and allowed to adhere for at least 24 hours.
The second day, after the cells were detached and counted as described for the 3T6 cells, both tumoral cells were treated with GSE at 100 μg/mL for 24 and 48 hours.
Statistic al analysis
The results are expressed as mean ± standard deviation (SD) of triplicate determination. All figures are represented with error bars corresponding to the standard deviation. Student's t-test or a one-way analysis of variance (ANOVA) was used to compare the data, and all the tests were considered statistically significant at p < 0.05.
RESULTS AND DISCUSSION
Total phenolic, total flavonoid and antioxidant activity
As illustrated in Table1, high values of TPC and TFC (256.15 ± 17.40 mg GAE/g dm and 14.08 ± 0.64 mg CE/g dm , respectively) were obtained in grape seeds extract (GSE). In addition, GSE at 1000 μg/mL exhibited a strong antioxidant activity exceeding 90% inhibition by DPPH and ABTS assays. Compared to the IC 50 of vitamin E obtained by the two antioxidant methods, GSE shows a stronger reducing capacity than that of vitamin E at low concentrations. This gives GSE the opportunity to be a promising antioxidant and be regarded as a safe food additive and an alternative to synthetic antioxidants used in the food industry. 
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Identification of procyanidins from GSE
The positive electrospray mass spectrum of GSE shows the presence of ions between m/z 100 and 1500 (Figure 1 ).These ions were identified as the protonated molecules [M+H] + of different procyanidins with their three characteristic fragmentation pathways, which have been previously described as: quinone methide (QM), Retro-Diels-Alder (RDA) and heterocyclic ring fission (HRF) cleavage [23] . As summarized in Table 2 , nongalloyllated procyanidins P n and monogalloyllated P n G 1 with (n=2-4) were identified in GSE. 
Antimicrobial and antifungal activities
The extract was subjected to antimicrobial and antifungal tests. The results shown in Table 3 confirmed that GSE responds positively to all of them except for Staphylococcus aureus Z.Ghouila et al.
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ATCC® 43300 known to be resistant to methicillin [26] . The diameters of the inhibition growth zone for Gram positive and Gram negative were comprised between 15-17 mm and 15-20 mm, respectively. This result shows an important sensitivity of these bacterial species to GSE at the concentration of 1000 μg/mL. The same results were obtained by Radovanovic et al. [27] from wine extract against the Staphylococcus aureus and Escherichia coli bacteria.
These strong sensitivities of the bacteria to GSE may be related to the inhibition of the hydrolytic enzymes (proteases and carbohydrolases) or other interactions capable of inactivating microbial adhesins, transport proteins and cell envelope due to the composition of extract in procyanidines with high DP, as stated by Cowan [28] . Some authors have studied the relationship between compound structure and antimicrobial activity and conclude that the number of hydroxyls and the degree of polymerization might be pivotal for the antimicrobial activity of phenolic compounds [29] . Shoko and others have previously revealed that three hydroxyl groups of the compounds were effective for antibacterial activity and all the substituents of the benzene rings were effective against Staphylococcus aureus [30] . GSE at 100 μg/mL remains moderately active against the bacteria tested (11-14 mm of inhibition zone). The extract may be more effective than some antibiotics at precise doses, such as GSE was also submitted to the antifungal tests against Aspergillus niger which is considered as the main cause of the majority of fungal infections [32] . An inhibition zone of 15.00 ± 0.81 mm was obtained against this fungi, indicating that the sensitivity of Aspergillus niger to GSE at 1000 μg/mL may be considered as positively important. Faced with Fusarium oxysporum, the causal agent of Fusarium one of the cryptogramic diseases of vines [33] , GSE showed a significant resistance against this agent by developing an inhibition zone around the mycelium of 18.00 ± 0.82 mm for a concentration of 1000 μg/mL. Although the Algerian vineyards are not affected by this fungus, its effect is however ubiquitous in palm groves that are experiencing serious contamination by Bayoud disease [34] . Given its resistance against these fungi, a possible use of GSE as a natural bactericide agent may be considered.
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Cytotoxicity testing
The evaluation of cytotoxicity on 3T6 cells of the various concentrations of GSE after 24 hours of treatment is illustrated in Figure 2a . High concentrations of GSE (1000 and 500 μg/mL) caused mortal damage to 3T6 cells with less than 50% of the cells being viable (25.00 ± 1.01% and 50.00 ± 2.30%, respectively). For concentrations of 250 and 150 μg/mL, a toxicity of 10 to 24% was found (73.07 ± 2.33% and 87.83 ± 2.58% for viable cells, respectively, vs. 97.01 ± 0.23% for the negative control). For 100 μg/mL of GSE treatment, the toxicity decreases to about 3.88% (93.13 ± 1.56% for viable cells vs 97.01 ± 0.23% for the negative control). The prolonged effect to 48 hours of the same concentrations led to an increase in toxicity for the high concentrations of GSE (500 and 1000 μg/mL). Nevertheless, for the other concentrations, the toxicity considerably decreased and became less than 0.5%
for 100 μg/mL (96.59 ± 1.18% for viable cells vs. 97.01 ± 0.23% for the negative control). 
Effect of some synthetic antioxidants on 3t6 fibroblasts
The exposure of 3T6 cells to some flavonoids and synthetic antioxidants such as Gallic acid, Catechin, Quercetin, BHA, BHT, ABTS and Trolox at a concentration of 100 μg/mL showed a sensitivity of cells in the majority of treatments (Figure 2b ). High toxicity (between 20%
and 95%) was noted with Trolox treatment and Gallic acid. As for the two flavonoid compounds, Catechin and Quercetin, a toxicity of less than 6% was been registered on 3T6
cells. This toxicity continued to decrease to less than 2.40% with BHT and ABTS. For BHA, a beneficial effect was noted without any toxicity on 3T6 cells (97.26 ± 0.13% vs. 97.01 ± 0.23% for the negative control). It appears from the results that, compared to antioxidants like Gallic acid, Catechin, Quercetin and Trolox, GSE has shown a low toxicity while, compared to BHT and ABTS, the toxicity was slightly higher (3.88% for GSE vs. 2.40% for BHT and ABTS). Compared to the known toxicity of the synthetic compounds like BHA and BHT, it's more advisable to replace them with GSE which present the advantage to be a natural product. Comparison between the effect of GSE (100 µg/mL) and that of some synthetic antioxidant compounds (100 µg/mL) on 3T6 cells. Values are mean ± SD of three independent experiments. P<0.05 for (a) and P <0.01 for (b) compared with negative control group.
Anti-proliferative effect
Anti-proliferation was assessed on two different tumoral cells: a HeLa cell line derived from a cervical cancer of the uterus and a BCPAP cell line derived from a papillary thyroid cancer.
As shown in Figure 3 , a high sensitivity to GSE treatment for both tumoral cells was GSE at a low concentration (100 μg/mL) has a clear effect on them since the anti-proliferation is respectively two-fold higher (5.37%) and three-fold higher (9.01%) than the normal growth for the HeLa and BCPAP cells in 24 hours. In this context, it is possible to consider the use of GSE at low concentrations as an anti-proliferative agent without losing sight of its beneficial effect on healthy cells since it does not cause significant toxicity. On 3T6 cells, only 3.88% of cell mortality was observed after 24 hours of treatment (93.13 ± 1.56% vs. 97.01 ± 0.23% of cell viability in 3T6 alone) and it continued to decrease to less than 0.5% after 48 hours of treatment (96.59 ± 1.18% vs. 97.01 ± 0.23% of cell viability in 3T6 alone). 
CONCLUSION
In this present work, rich extracts of procyanidins were obtained. These constituents give good results in antioxidant effect, compared to Trolox. The antimicrobial activity of GSE, against seven microorganisms also presents relatively strong effects. Furthermore, it is possible to envisage using GSE at a low concentration as an anti-proliferative agent, since it does not cause significant toxicity and it can regenerate cells. These findings establish a basis for a possible exploitation of this native variety as an alternative to synthetic products.
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